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A B S T R A C T
This is the protocol for a review and there is no abstract. The objectives are as follows:
To determine the effect of different methods of securing endotracheal tubes on the risk of accidental extubation and complications of
endotracheal intubation in neonates requiring mechanical ventilation.
Data permitting, subgroup analyses of the following are planned to determine whether results differ by:
1. Weight at time of randomisation (< 1000g versus ≥ 1000g)
2. Nasal versus oral intubation.
B A C K G R O U N D
Description of the condition
Mechanical ventilation is commonly required in the management
of critically ill newborn infants. For the vast majority of infants,
mechanical ventilation is administered via an endotracheal tube. In
order to provide effective ventilation as well as minimise accidental
extubation and other complications, the tube must be adequately
secured. Poor fixation of the endotracheal tube has been reported
to be the most common cause of accidental extubation (Veldman
2006). Reintubation following unplanned extubation can expose
the infant to additional pain and trauma. With each intubation
attempt there is the potential risk for local trauma to the mouth
and pharynx from the laryngoscope (Ahluwalia 2005) and vocal
cords and trachea from the endotracheal tube. Skin loss secondary
to repeated removal of tape adhesive can lead to infection and
further pain. Ideally, these complications can be avoided if the
tube is well secured after the first successful intubation.
The optimal position for the lower end of the endotracheal tube
in newborn infants is midway between the larynx and the carina.
As this distance can be very short, there is minimal room for error.
Apart from accidental extubation, poor fixation can lead to the
tube being positioned too low resulting in bronchial intubation
and subsequent lung collapse or air leak.
Many methods of endotracheal tube fixation have been em-
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ployed with different levels of success and risk of complica-
tions. Some of these methods include adhesive tapes (Emami
1981), sutures (Cussel 1974), silk ties (Andrews 2007), endotra-
cheal tube holders (Petros 1997), umbilical cord clamps (DeJonge
1998; Loughead 2008), head restraints (Bloch 1973) and bonnets
(Grammatikopoulos 2003) or a combination of these techniques
(Cussel 1974). The ease and success of each method can be af-
fected by the level of skill of the nursing and medical staff.
Some infants only require a short period of ventilation, while oth-
ers may need to remain intubated for many weeks. With the ad-
vent of plastic endotracheal tubes (Shann 2003), the capability for
prolonged endotracheal intubation has contributed to a significant
improvement in survival, especially in the preterm infant popu-
lation. Reported complications of prolonged intubation include
the development of pressure areas and cosmetic deformity, air-
way damage, subglottic stenosis, iatrogenic cleft palate (Ahluwalia
2005), palatal grooves (Macey-Dare 1999) and defective dentition
(Angelos 1989).
Description of the intervention
Methods of tube stabilisation include but are not limited to adhe-
sive tapes, sutures, silk ties, endotracheal tube holders, umbilical
cord clamp, head restraints and or a combination of these tech-
niques.
How the intervention might work
The ideal tube stabilisation method must be able to allow move-
ment of the infant during care and minimise movement of the
tube. It should also decrease the number of times the tube needs
re-taping or adjustment as each episode of tube manipulation may
increase the risk of tube dislodgement. The optimal method may
also differ depending on whether the infant is nasally or orally
intubated.
Why it is important to do this review
There is wide variation in the methods of endotracheal tube fixa-
tion in neonates. It would be helpful to determine the most ef-
fective way to stabilise the endotracheal tube in this population.
O B J E C T I V E S
To determine the effect of different methods of securing endotra-
cheal tubes on the risk of accidental extubation and complications
of endotracheal intubation in neonates requiring mechanical ven-
tilation.
Data permitting, subgroup analyses of the following are planned
to determine whether results differ by:
1. Weight at time of randomisation (< 1000g versus ≥ 1000g)
2. Nasal versus oral intubation.
M E T H O D S
Criteria for considering studies for this review
Types of studies
Randomised controlled trials of any quality and some types of
non-randomised trials (i.e., quasi-randomised trials) in intubated
neonates.
Types of participants
Infants admitted to the neonatal intensive care unit who require
intubation for mechanical ventilation.
Types of interventions
Studies which compare different methods of endotracheal tube
fixation, which may include but not necessarily be limited to the
use of adhesive tapes only, the use of sutures or ties alone or in
combinationwith tapes, endotracheal tube holders, umbilical cord
clamps, the use of head restraints, the use of bonnets that encom-
pass the head or any other method not included in the above.
Types of outcome measures
Primary outcomes
1. Accidental extubation (number of episodes per patient-days
of intubation)
2. The need for reintubation (number of episodes per patient-
days of intubation)
3. Rate of tube malposition on x-ray (number of episodes per
patient-days of intubation)
Secondary outcomes
1. Mortality (neonatal mortality and mortality during hospital
admission)
2. Incidence of tube re-taping (number of episodes per
patient-days of intubation)
3. Total or partial lung collapse (number of episodes per
patient-days of intubation)
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4. Incidence of air leak (e.g., pneumothorax, pulmonary
interstitial emphysema)
5. Incidence of subglottic stenosis or post-extubation stridor
6. Incidence of perioral or facial pressure areas and skin trauma
7. Incidence of chronic lung disease (oxygen requirement at
28 postnatal days or oxygen requirement at 36 weeks
postmenstrual age)
8. Duration of hospital stay (days)
9. Duration of ventilation (days and/or hours)
10. Duration of oxygen therapy (days and/or hours)
11. Incidence of adverse neurodevelopmental outcome (e.g.,
cerebral palsy, sensorineural hearing loss, visual impairment and/
or developmental delay) whenever measured in the primary
studies
12. Incidence of long-term dentition problems (at 2, 5, 11 and
21 years of age)
13. Any other clinically relevent outcomes identified in
invidiual studies
Search methods for identification of studies
Electronic searches
See: Cochrane Neonatal Review Group search strategy
The standard search strategy for the Cochrane Neonatal Review
Group will be used. We plan to search MEDLINE from 1950
to present, CINAHL from 1982 to present, Cochrane Central
Register of Controlled Trials (CENTRAL, The Cochrane Library)
using the following strategy:
MeSH search terms “Infant, Newborn” OR the textwords
“neonat$” or “infant$”
AND
MeSH search terms “Intubation, intratracheal” OR the textwords
(“tracheal” OR “endotracheal” OR “endo-tracheal” OR “intratra-
cheal” OR “intra-tracheal” OR “nasoendotracheal” OR “naso-en-
dotracheal”) AND (“tube” OR “intubat$”)
AND
The textwords “fix$” or “tap$” or “secur$” or “stabili$”
Searching other resources
Previous reviews (including cross references) will also be searched.
Searches will not be restricted to publications in the English lan-
guage or published data.
Data collection and analysis
Selection of studies
Criteria and methods to assess the methodological quality of the
trials: standard methods of the Cochrane Neonatal Review Group
will be used.
Assessment of risk of bias in included studies
Studies will be assessed using the following key criteria: allocation
concealment (blinding of randomisation), blinding of interven-
tion, completeness of follow-up and blinding of outcome mea-
surement assigning a rating of ’Yes’, ’No’ or ’Can’t tell’ for each.
The authors will extract data independently.
Measures of treatment effect
For continuous variables, weighted mean differences and 95%
confidence intervals will be reported. For categorical outcomes,
the relative risks and 95% confidence intervals will be reported.
For significant findings, the risk difference and number needed to
treat and 95% confidence intervals will be reported.
For outcomes such as counts or rates (such as the number of
episodes of accidental extubation per patient-days of intubation)
the data will be pooled as for continuous variables.
Dealing with missing data
Where relevantwewill attempt to contact the authors of the studies
for additional information or data.
Assessment of heterogeneity
The fixed effects model will be used for meta-analysis. If there
are sufficient included studies, heterogeneity will be assessed using
the I2 test.
Subgroup analysis and investigation of heterogeneity
If statistical heterogeneity is found, the authors plan to look for
an explanation.
Sensitivity analysis
Data permitting, a sensitivity analysis is planned to see if results
differ by quality of included studies: i.e., adequacy of randomisa-
tion (quasi-randomised versus randomised).
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